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DETAILED ACTION 

Response to Arguments 
1 . Applicant's arguments filed 2/19/2008 have been fiiUy considered but they are not 
persuasive. In colunm 9, Fujikawa discloses that as the volume of nitrogen inside the mixing 

atmosphere increases, the content of nitrogen in TiN increases. Furthermore, also, in column 9, 
Fujikawa suggests that changing the nitrogen ratio to a different level would produce a different 
crystal structure of TiN film. Along with Fig. 7, as column 9 suggests, one could arrive at the 
required 25% or higher nitrogen content/concentration in a TiN film. 
It is well understood in the art that in most known stable compounds of titanium nitride, the 
atomic percentage of nitrogen ranges from 37.5% to 55%. Note 

htt p://en.wikipedia.org/wiki/Titanium_nitride , where it is explained that according to published 
sources (for example L.E. Toth, Transition Metal Carbides and Nitrides (Academic, New York, 
1971) stable compounds range in stoichiometry from TiNo.6 to TiNi.2 , equivalent to nitrogen 
atom percentages of 37.5% to 55.4%. Note that the Examiner is not citing this Wikipedia article 
as an independent authority but simply in response to Applicant's assertion that the prior art fails 
to teach a "TiN film [which] itself has a nitrogen concentration of 25 atomic % or higher." It is 
true that neither Fujikawa or Shimada et al. state, in so many words, that the resultant nitrogen 
atom percentages of their films may range from 37.5% to 55.4%, but given the notorious nature 
of this fact they can hardly be faulted for failing to make a point of repeating it. 
In the years that have past since the 1971 Toth reference cited in Wikipedia, many patent 
publications have described titanium nitride films with nitrogen concentrations higher than 25%. 
Among them are Snyder et al. 3,883,314 (TiN with 22.63 weight percentage, i.e. 49.5 atomic 
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percentage, nitrogen); Snyder 4,591,418 ("[because] the color of TiN varies according the atomic 
percentage of nitrogen therein, the color of the titanium nitride can be adjusted to approximate 
the color of a selected gold or gold alloy by adjusting the flow of nitrogen during the deposition 
[as Fujikawa does].... most colors of commercial interest can be approximated by titanium nitride 
in which nitrogen comprises 40 to 50 atomic percent"); Case et al. 5,008,217 (titanium nitride 
containing 45 to 55 atomic percent nitrogen); Sue et al. 5,071,693 (titanium nitride-containing 
compound having an atomic percent of nitrogen fi-om 33% to 55%); and Sue et al. 5,185,21 1 
(non-stoichiometric titanium nitride coating in which the atomic percent of nitrogen in the 
titanium nitride is between 32.5% and 47%). 

Allowable Subject Matter 

1 . Claims 6,8,16,18,19,21 allowed. 

2. Claims 9, 1 1, 30, 31, 32, 34, 42, 44,45, 47, 48, 50, 51, 53, 54 and 55 objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

3. The following is a statement of reasons for the indication of allowable subject matter: 
Prior art failed to establish a three layer TiN, Ti and Al conductive layer with Al in the bottom 
layer or four layer TiN, Ti and Al layer where Al is based in the lower middle layer. 

Claim Rejections - 35 USC § 103 
1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 2,4,10, 15, 22-29, 33, 35-41, 43, 46, 49 and 52 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Abe et al. (6,661,476) in view of Shimada et al. (6,448,578) further in 
view of Fujikawa (6,414,738). 

Regarding Claim 2 and 55, Abe et al. disclose a liquid crystal display device where in 
Figs 2, 4, 7, 9 and 11 it is disclosed an active matrix addressing LCD device comprising: an 
active matrix substrate dielectric plate 1, thin-film transistors G having a transparent, (TFTs) 
arranged on the plate 1, and pixel electrodes 2 arranged on the plate; gate electrodes G/9, of the 
TFTs having a first multilevel conductive structure 8/9/10; scan lines 4 la/4 lb connected to the 
corresponding gate electrodes and having the first multilevel conductive structure; common 
electrodes 130, formed on the plate to be opposite to corresponding ones of said pixel electrodes; 
and common lines formed on the plate to be connected to corresponding ones of said common 
electrodes. Abe et al. fail to disclose the first and second multi-level structure including a TiN at 
top, Al in the middle and Ti in the bottom and the required nitrogen concentration of 25% or 
more for the TiN layer. However, Shimada et al. disclose a thin film transistor and liquid crystal 
display device where in Fig. 1 it is disclose 3 sets of multi-layer structure 4c/4b/4a, 3c/3b/3a and 
9c/9b/9a where TiN at top (4c,3c,9c), Al layer in the middle (4b, 3b, 9b) and Ti layer in the 
bottom (4a, 3a, 9a). Furthermore, Fujikawa discloses a semiconductor display device where in 
Fig. 7 and in column 9, the required nitrogen concentration of higher than 25% is disclosed 

It would have been obvious to one of having ordinary skill in the art the time the 
invention was made to include the required multi-layer conductive structure and the required 
nitrogen concentration in Abe et al. as taught by Shimada et al. in and Fujikawa, respectively, 
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order to have a liquid crystal display device with less film peeling and superior adhesion as 
disclosed in abstract section of Shimada et al. 

Regarding Claim 4, in Fig. 1 of Shimada et al., TiN film 9c is exposed fi-om the second 
multilevel conductive structure at the terminal 1 . 

Regarding Claim 10, in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b and 3a. 

Regarding Claim 15, in Figl of Shimada et al. TFTs comprises a gate insulating film 1 1 
formed to cover the gate electrode, a semiconductor island 6, formed on the gate insulating film, 
a source electrode 7 formed on the island, a drain electrode 8 formed on the island to form a 
channel gap between the drain electrode and the source electrode. 

Regarding Claim 17, in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b and 3a. 

Regarding Claim 20, in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b and 3a. 

Regarding Claim 22, in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b and 3a. 

Regarding Claim 23, in Figs. 2, 4, 7, 9 and 11, Abe et al. disclose common electrodes 
130, formed on the plate to be opposite to corresponding ones of said pixel electrodes; and 
common lines formed on the plate to be connected to corresponding ones of said common 
electrodes. 

Regarding Claim 24, in Fig. 1 of Shimada et al. pixel electrode 9c/9b/9a has a multiple 

layer. 
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Regarding Claim 25, in Fig. 1 of Shimada et al. pixel electrode 9c/9b/9a has a multiple 

layer. 

Regarding Claim 26, in Fig. 1 of Shimada et al., TiN film 9c is exposed from the second 
multilevel conductive structure at the terminal 1. 

Regarding Claim 27, in Fig. 1 of Shimada et al., TiN film 9c is exposed from the second 
multilevel conductive structure at the terminal 1. 

Regarding Claim 28, in Figl of Shimada et al. TFTs comprises a gate insulating film 1 1 
formed to cover the gate elecfrode, a semiconductor island 6, formed on the gate insulating film, 
a source electrode 7 formed on the island, a drain electrode 8 formed on the island to form a 
channel gap between the drain electrode and the source electrode. 

Regarding Claim 29 and 55, in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b 

and 3 a. 

Regarding Claim 33, in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b and 3a. 

Regarding Claim 35, in Fig. 1 of Shimada et al. source electrode 4 has 3 layers (4c/4b/4a) 
and drain elecfrode 8 has three layers (9c/9b/9a) and aluminum layer is the middle layer 4b/9b. 

Regarding Claim 36, in Figs. 2, 4, 7, 9 and 11, Abe et al. disclose common elecfrodes 
130, formed on the plate to be opposite to corresponding ones of said pixel electrodes; and 
common lines formed on the plate to be connected to corresponding ones of said common 
electrodes. 

Regarding Claim 37, in Fig. 1 of Shimada et al. pixel elecfrode 9c/9b/9a has a multiple 

layer. 
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Regarding Claim 38, in Fig. 1 of Shimada et al., TiN film 9c is exposed from the second 
multilevel conductive structure at the terminal 1. 

Regarding Claim 39, in Fig. 1 of Shimada et al., TiN film 9c is exposed from the second 
multilevel conductive structure at the terminal 1. 

Regarding Claim 40, in Fig. 1 of Shimada et al., TiN film 9c is exposed from the second 
multilevel conductive structure at the terminal 1. 

Regarding Claim 41, in Figl of Shimada et al. TFTs comprises a gate insulating film 1 1 
formed to cover the gate elecfrode, a semiconductor island 6, formed on the gate insulating film, 
a source electrode 7 formed on the island, a drain electrode 8 formed on the island to form a 
channel gap between the drain electrode and the source electrode. 

Regarding Claim 43, in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b and 3a. 

Regarding Claim 46, in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b and 3a. 

Regarding Claim 49 in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b and 3a. 

Regarding Claim 52 in Fig. 1 of Shimada et al., Al film is the middle layer 3c, 3b and 3a. 

Conclusion 

3. THIS ACTION IS MADE FINAL. Apphcant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FAZLI ERDEM whose telephone number is (571)272-1914. The 
examiner can normally be reached on M - F 8:00 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Sue Purvis can be reached on (571) 272-1236. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free)? If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

FE 

May 23, 2008 

/Thomas L Dickey/ 
Primary Examiner, Art Unit 2826 



